The protease of adenovirus serotype 2 requires cysteine residues for both activation and catalysis.
Sequence analysis and site-directed mutagenesis were used to study the mechanisms of activation and catalysis of the adenovirus type 2 (Ad2) protease. Primary structure alignments of proteases from 12 serotypes and previously elucidated inhibition profiles were used to target residues for mutagenesis. All conserved serine and cysteine residues were mutated separately and following expression in Escherichia coli their activity in a synthetic peptide assay was compared to that of wild-type recombinant protease. Mutants containing altered serine residues were active while mutations to cysteine-104 and cysteine-122 reduced activity by more than 95%. These results taken together with the known inhibition profile of the adenovirus protease confirm that it is a cysteine protease and suggest that one of these residues provides the active site nucleophile while the other is a part of the thiol-disulphide interchange mechanism previously reported to be involved in its activation.